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(54) Solid state image sensor device and its driving method

(57) A solid state image sensor comprising a matrix
of photosensitive elements adapted to accumulate sig-
nal charges corresponding to at least two different
aspect ratios, a plurality of vertical shift registers dis-
posed adjacent to columns of said photosensitive ele-
ments and adapted to transfer said signal charges in a
vertical direction, a storage region for storing signal
charges from said vertical shift registers and transfer-
ring them in a vertical direction and a horizontal shift
register for transferring the signal charges in a horizon-
tal direction, said storage region comprising a group of
transfer gate electrodes of which either the last transfer
gate electrode or a plurality of transfer gate electrodes
including said last gate electrode are electrically inde-
pendent of the remainder of transfer gate electrodes.
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Description

FIELD OF THE INVENTION

The present invention relates to a solid state image
sensor compatible with a plurality of aspect ratios (dis-
similar vertical-to-horizontal dimensional ratios of the
television picture frame) and to a method of driving the
image sensor.

BACKGROUND OF THE INVENTION

A television system with an aspect ratio of 16:9, i.e.
a picture frame with a relatively greater horizontal
dimension than the existing frame with an aspect ratio of
4:3, is now being implemented commercially and some
solid image sensors compatible with both systems have
been developed.

An exemplary solid state image sensor compatible
with the two systems is illustrated in Fig. 1. This solid
state image sensor comprises an imaging region 1 con-
sisting of a matrix of photosensitive elements (not
shown) and a plurality of vertical shift registers (not
shown) disposed adjacent to columns of said photosen-
sitive elements and corresponding to an aspect ratio of
16:9, three horizontal shift registers 5, 6, 7 and three
buffer amplifiers 8, 9 and 10 connected to said horizon-
tal shift registers 5, 6 and 7, respectively. The imaging
region 1 is divided into three segments, viz. a first seg-
ment 2 corresponding to an aspect ratio of 4:3, a sec-
ond segment 3 and a third segment 4 which are not
required for said aspect ratio of 4:3 but are required for
said aspect ratio of 16:9, and the three horizontal shift
registers 5, 6 and 7 are disposed in correspondence
with said segments 2, 3 and 4, respectively. Indicated by
A1, A2, A3 and A4 are terminals for supplying driving
pulses to transfer gate electrodes of the vertical shift
registers. The arrowmarks indicate the direction of flow
of signal charges.

The method of driving the above solid state image
sensor is now described.

For both aspect ratios of 4:3 and 16:9, signal
charges are read out from the imaging region 1 to the
vertical shift registers in the first place. Then, vertical
transfer signals are applied to the vertical shift registers
from terminals A1 - A4 to transfer the signal charges
accumulated in the groups of photosensitive elements
in said first segment 2, second segment 3 and third seg-
ment 4 to said first horizontal shift register 5, second
horizontal shift register 6 and third horizontal shift regis-
ter 7, respectively. Then, horizontal transfer pulses are
applied to the respective horizontal shift registers to
transfer the signal charges therein to the corresponding
buffer amplifiers 8, 9 and 10 to thereby output picture
signals. In the described arrangement, a picture signal
corresponding to the aspect ratio of 4.3 is available from
the buffer amplifier 8 and a picture signal for the aspect
ratio of 16:9 is obtained by superimposing the signal
outputs of the buffer amplifiers 8, 9 and 10 in an external
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circuit.

However, this prior art solid state image sensor is
complicated in construction because each of the hori-
zontal transfer and buffer amplifier stages has been
divided into three segments. Moreover, in order to
obtain a picture signal corresponding to an aspect ratio
of 16:9, signal outputs of the three buffer amplifiers must
be superimposed and this requirement adds complexity
to the signal processing and driving circuitry.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a
solid state image sensor device compatible with at least
two different aspect ratios, from which a picture signal
corresponding to each of the aspect ratios can be easily
read out, and a method of driving the image sensor
device.

The solid state image sensor device of the invention
comprises, in one embodiment thereof, a matrix of pho-
tosensitive elements adapted to accumulate signal
charges corresponding to at least two different aspect
ratios, a plurality of vertical shift registers disposed adja-
cent to columns of said photosensitive elements and
adapted to transfer said signal charges in a vertical
direction and a plurality of horizontal shift registers cor-
responding to each of said aspect ratios and disposed
in parallel with each other. By providing horizontal shift
registers each exclusive to each of different aspect
ratios in this manner, it is no longer necessary to super-
impose the signal outputs of a plurality of buffer amplifi-
ers, with the result that a picture signal for the desired
aspect ratio can be easily obtained.

The solid state image sensor device of the inven-
tion, in another embodiment, comprises a matrix of pho-
tosensitive elements adapted to accumulate signal
charges corresponding to at least two different aspect
ratios, a plurality of vertical shift registers disposed adja-
cent to columns of said photosensitive elements and
adapted to transfer said signal charges in a vertical
direction, a storage region for storing signal charges
from said vertical shift registers for a while and, then,
transferring them in a vertical direction and a horizontal
shift register for transferring the signal charges received
from said storage region in a horizontal direction, said
storage region comprising a group of transfer gate elec-
trodes of which either the last transfer gate electrode or
a plurality of transfer gate electrodes including said last
gate electrode are electrically independent of the
remainder of transfer gate electrodes. By making at
least the last transfer gate electrode electrically inde-
pendent of the other electrodes in the storage region,
the signal charges in the storage region which are
unnecessary for the reading of the picture signal corre-
sponding to an aspect ratio of 4:3, for instance, can be
transferred at a high speed so that the picture signal
with an aspect ratio of 4:3 can be easily read out without
resort to the division of the horizontal shift register
stage.
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The method of the invention for driving a solid state
image sensor device, in one embodiment thereof, com-
prises a step of reading signal charges from a matrix of
photosensitive elements adapted to accumulate signal
charges corresponding to at least two different aspect
ratios to vertical shift registers, a step of selecting one
horizontal shift register from among the horizontal shift
registers corresponding to said respective aspect ratios
and transferring the signal charges to the selected hori-
zontal shift register and a step of transferring signal
charges from said horizontal shift register to a buffer
amplifier.

The method of the invention for driving the solid
state image sensor, in another embodiment, comprises
a step of transferring signal charges corresponding to at
least two different aspect ratios as accumulated in a
matrix of photosensitive elements to a horizontal shift
register through a plurality of vertical shift registers dis-
posed adjacent to columns of said photosensitive ele-
ments, a step of applying a high-speed transfer pulse to
the horizontal shift register within a horizontal blanking
interval to sweep signal charges not required for any
aspect ratio smaller than the maximum picture size and
a step of transferring signal charges necessary for said
aspect ratio smaller than the maximum picture size.

The method of the invention for driving a solid state
image sensor, in another embodiment, comprises a
step of transferring signal charges corresponding to at
least two aspect ratios as accumulated in a matrix of
photosensitive elements to a storage region comprising
a group of transfer gate electrodes of which either the
last transfer gate electrode or a plurality of transfer gate
electrodes including said last transfer gate electrodes
are electically independent of the remainder of transfer
gate electrodes, a step of applying a high-speed driving
pulse to said last transfer gate electrode or said plurality
of transfer gate electrodes including the last transfer
gate electrode to transfer signal charges from said stor-
age region to said horizontal shift register, the width of
said high-speed driving pulse being narrower than the
width of driving pulse to be applied to said remainder of
transfer gate electrodes, and a step of transferring sig-
nal charges from said horizontal shift register to a buffer
amplifier.

In these driving methods, it is no longer necessary
to superimpose the signal outputs of a plurality of buffer
amplifiers for reading out a picture signal corresponding
to the desired aspect ratio, with the result that the pic-
ture signal corresponding to the desired aspect ratio
can be easily obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the construction, in plan view, of the
conventional solid state image sensor;

Fig. 2 shows the construction, in plan view, of a
solid state image sensor according to Embodiment
1;

Fig. 3 is a partial view, on exaggerated scale, of the
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above construction;

Fig. 4 shows the construction, in plan view, of a
solid state image sensor according to Embodiment
2;

Fig. 5 and Fig. 6 show the driving signals for read-
ing out picture signals corresponding to the aspect
ratios of 16:9 and 4:3, respectively, from the same
solid state image sensor;

Fig. 7 shows the construction, in plan view, of the
solid state image sensor according to Embodiment
3 of the invention;

Fig. 8 is a diagram showing one column of photo-
sensitive elements of the imaging region and the
corresponding vertical shift register;

Fig. 9 is a diagram showing one column of transfer
gate electrodes in the storage region;

Figs. 10 and 11 are timing charts illustrating the
driving modes for reading the picture signals corre-
sponding to the aspect ratios of 16:9 and 4:9 from
the same solid state image sensor.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiment 1

Referring to Fig. 2, which is a schematic diagram
showing the solid state image sensor according to
Embodiment 1 which is compatible with the two televi-
sion systems having aspect ratios of 16:9 and 4:3, this
solid image sensor comprises an imaging region 21, a
couple of horizontal shift registers 25, 26 for a horizontal
transfer of signal charges vertically read out from said
imaging region 21, and a couple of buffer amplifiers 27,
28 connected to said respective horizontal shift regis-
ters 25, 26.

The imaging region 21, as shown in Fig. 3, com-
prises a matrix of photosensitive elements 29 for accu-
mulating signal charges and vertical shift registers 30
disposed adjacent to columns of said photosensitive
elements 29. The photosensitive elements 29 constitute
a matrix consisting of 948 column and 486 rows. The
vertical shift registers 30 are disposed in 948 columns,
each of which comprises transfer gate electrodes in 972
stages. The signal charges accumulated in the entire
imaging region 21 are utilized for reading the picture
signal corresponding to the aspect ratio of 16:9 and the
signal charges accumulated in a first segment 22 situ-
ated centrally in the imaging region 21 are utilized for
reading the picture signal corresponding to the aspect
ratio of 4:3. The first segment 22 corresponds to 710
columns of said photosensitive elements 29 and vertical
shift registers 30. The second segment 23 and third
segment 24 at both ends are the region which is not
required for the aspect ratio of 4:3. Indicated by B1, B2,
B3 and B4 are terminals for supplying vertical transfer
pulses to the transfer gate electrodes of said vertical
shift registers 30.

The horizontal shift register 25, adapted to transfer
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signal charges from the entire imaging region 21, is
used for the aspect ratio of 16:9. The horizontal shift
register 26 for transferring the signal charges from the
first segment 22 is used for the aspect ratio of 4:3.

Buffer amplifiers 27, 28 convert signal charges from
the horizontal shift registers 25 and 26, respectively, to
picture signals.

The arrowmarks indicate the direction of flow of sig-
nal charges.

In order to read a picture signal corresponding to
the aspect ratio of 16:9, the signal charges accumulated
in photosensitive elements 29 are read out to the verti-
cal shift registers 30 and, then, vertical transfer pulses
are applied to terminals B1 - B4 to transfer the signal
charges in a vertical direction. These signal charges are
then transferred sequentially, row by row, to the horizon-
tal shift register 25, and in response to a horizontal
transfer pulse, are further transferred to the buffer ampli-
fier 27 which, accordingly, outputs the picture signal cor-
responding to the aspect ratio of 16:9. In this
arrangement, the horizontal shift registers 25 and 26
must be electrically independent of each other.

A picture signal corresponding to the aspect ratio of
4:3 can be obtained as follows. Thus, among the signal
charges read out from the imaging region 21, only the
charges from the first segment 22 are transferred to the
horizontal shift register 26. These signal charges are
then transferred by a horizontal transfer pulse to the
buffer amplifier 28 which, accordingly, outputs the pic-
ture signal corresponding to the aspect ratio of 16:9. In
this mode, signal charges from the second segment 23
and third segment 24 remain in the horizontal shift reg-
ister 25 but these unnecessary charges can be swept
while the transfer of signal charges by the horizontal
shift register 26 is in progress.

By providing exclusive horizontal shift registers 25
and 26 for different aspect ratios in the described man-
ner, a picture signal corresponding to the desired aspect
ratio can be easily obtained without resort to a compli-
cated external circuit for superimposition of the signal
outputs of plural buffer amplifiers.

The above description is directed to a solid state
image sensor device comprising an imaging region and
horizontal shift registers as main components but the
concept of providing a horizontal shift register for each
aspect ratio is applicable to a solid state image sensor
of the progressive scan type including a storage region
interposed between an imaging region and a horizontal
shift register stage for temporary storage of signal
charges from the imaging region.

Moreover, although the above description pertains
to the image sensor including a horizontal shift register
25 for the aspect ratio of 16:9 and a horizontal shift reg-
ister 26 for the aspect ratio of 4:3, there can be provided
a solid state image sensor compatible with other aspect
ratios by modifying the horizontal shift register 26.

In addition, although an image sensor having two
horizontal shift registers has been described above,
three or more horizontal shift registers can be installed
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within limits allowable from the consideration of transfer
efficiency.

Embodiment 2

The solid state image sensor illustrated in Fig. 4 is
also compatible with two television systems having
aspect ratios of 16:9 and 4:3, respectively. The imaging
region 41 comprising a first segment 42, a second seg-
ment 43 and a third segment 44 is identical to the imag-
ing region 21 of Embodiment 1. Terminals C1, C2, C3
and C4 supply driving pulses to the transfer gate elec-
trodes of vertical shift registers (not shown). This
embodiment is different from Embodiment 1 in that one
horizontal shift register 45 and one buffer amplifier 46
are employed. The arrowmarks indicate the direction of
flow of signal charges.

The method of driving the above solid state image
sensor for reading a picture signal corresponding to an
aspect ratio of 16:9 is now described.

First, signal charges accumulated in the photosen-
sitive elements (not shown) in the imaging region 41 are
read out to vertical shift registers (not shown). Then,
vertical transfer pulses are supplied from terminals C1 -
C4 so as to transfer the signal charges to a horizontal
shift register 45. As shown in Fig. 5, one row of signal
charges transferred to this horizontal shift register 45
are further transferred by a horizontal transfer pulse 52
to a buffer amplifier 46 which, accordingly, outputs a pic-
ture signal. Then, as the horizontal blanking interval
begins as indicated by 51, signal charges are read from
the photosensitive elements in the optical black region
(not shown) to the horizontal shift register 46 and, by an
OB transfer pulse 53, these signal charges are trans-
ferred to the buffer amplifier 46, with the result that a sig-
nal corresponding to optical black is outputted from the
buffer amplifier 46. Then, the next column equivalent of
signal charges are read out to the horizontal shift regis-
ter 45 and as the horizontal blanking interval 51 ends,
these signals are transferred likewise to the horizontal
shift register 45, whereupon the buffer amplifier 46 Out-
puts the corresponding picture signal.

As the above series of steps is repeated, all the sig-
nal charges read out from the imaging region 41 are
transferred to provide a picture signal corresponding to
the aspect ratio of 16:9. Generally, a picture signal for A
field is constituted by the above series of steps and,
then, a picture signal for B field is constituted by repeat-
ing the above procedure for use as picture signals for an
interlaced scan system. To read Out a picture signal
corresponding to the aspect ratio of 4:3, the signal
changes read out from photosensitive elements in the
imaging region 41 to the vertical shift registers in the
same manner as above are transferred by vertical trans-
fer pulses applied from terminals C1-C4.

In the horizontal shift register 45, as shown in Fig.
6, the signal charges from the second segment 43, cor-
responding to one row, are transferred at a high speed,
on application of a high-speed transfer pulse 54, before
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termination of the horizontal blanking interval 51. These
signal charges are unnecessary for the constitution of a
picture signal corresponding to the aspect ratio of 4:3
and, therefore, discarded. Then, as the horizontal blank-
ing interval 51 ends, the signal charges from the first
segment 42 are transferred horizontally by a horizontal
transfer pulse 52 and the buffer amplifier 46 outputs the
corresponding picture signal. Then, in the next horizon-
tal blanking interval 51, signal charges from the third
segment 44 are transferred at a high speed by a second
high-speed transfer pulse 55. These signals are unnec-
essary for the picture signal corresponding to the aspect
ratio of 4:3 and, therefore, discarded. Then, signal
charges in the optical black region (not shown) are
transferred to the horizontal buffer register 45, from
which they are transferred by an OB transfer pulse 53 to
the buffer amplifier 46, with the result that the signal cor-
responding to optical black is outputted from the buffer
amplifier 46. Before the horizontal blanking interval 51
ends, the next row of signal charges are read out to the
horizontal shift resister 45 and the signal charges from
the second segment 43 are transferred at a high speed
by the first high-speed transfer pulse 54. As this series
of steps is repeated, all the signal charges from the first
segment 42 are read out to generate a picture signal
corresponding to the aspect ratio of 4:3. Generally a pic-
ture signal for A field is constituted by the above series
of steps and a picture signal for B field is then consti-
tuted by repeating the above procedure for use as pic-
ture signals for an interlaced scan system.

Thus, by applying the first high-speed and second
high-speed transfer pulses within the horizontal blank-
ing interval 51, the signal charges unnecessary for the
aspect ratio of 4:3 from the second and third segments
43, 44 can be transferred during the horizontal blanking
interval 51 and only the picture signal corresponding to
the aspect ratio of 4:3 can be read out from the buffer
amplifier 46.

While the above description was directed to the
method of driving a solid state image sensor comprising
an imaging region and a horizontal shift register as main
components, this driving method can be applied to a
solid state image sensor of the interlaced scan type
including a storage region interposed between the
imaging region and the horizontal shift register for tem-
porary storage of signal charges from the imaging
region.

Moreover, while the above description pertains to
the case in which a picture signal corresponding to an
aspect ratio of 4:3 is read out from a solid state image
sensor compatible with an aspect ratio of 16:9, this
embodiment is not limited to the above case but a pic-
ture signal corresponding to any desired aspect ratio
can be obtained by changing the breadth of said first
and second high-speed transfer pulses.

In addition, the above description is relevant to the
case in which a required picture signal corresponding to
an aspect ratio which is smaller than the maximum pic-
ture frame is taken out by trimming the head and tail
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portions of the signal charges corresponding to the
maximum picture frame, either the head portion only or
the tail portion only may be trimmed in otherwise the
same manner.

Embodiment 3

Referring to Fig. 7 which is a schematic view show-
ing another solid state image sensor compatible with
two television systems with aspect ratios of 16:9 and
4:3, respectively, this solid state image sensor com-
prises an imaging region 61, a storage region 71 for
temporary storage of signal charges from said imaging
region 61, a horizontal shift register 76 for a horizontal
transfer of signal charges from said storage region 71
and a buffer amplifier 77 connected to said horizontal
shift register 76. As shown in Fig. 8, the imaging region
61 comprises a matrix of photosensitive elements 65 for
accumulating signal charges and vertical shift registers
66 disposed adjacent to columns of said photosensitive
elements 65. However, only one column of photosensi-
tive elements 65 and the corresponding one vertical
shift register 66 are shown in Fig. 8. The photosensitive
elements 65 are arranged in 948 columns and 486
rows. The vertical shift registers 66 are disposed in 948
columns, each of which comprises transfer gate elec-
trodes in 972 stages. To read a picture signal with an
aspect ratio of 16:9, the signal charges accumulated in
the entire imaging region 61 are utilized. For a picture
signal corresponding to an aspect ratio of 4:3, the signal
charges accumulated in the central first segment 62 of
the imaging region 61 are utilized.

The first segment 62 corresponds to 710 columns
of said photosensitive elements 65 and vertical shift
registers 66. The second segment 63 and third segment
64 at both ends are not required for the aspect ratio of
4:3. Terminals D1, D2, D3 and D4 supply driving pulses
to the transfer gate electrodes of the vertical shift regis-
ters 66.

The storage region 71 comprises transfer gate
electrodes in 972 stages corresponding to the imaging
region 61 and has a structure consisting of 948 columns
of the vertical shift register 75 illustrated in Fig. 9. The
vertical shift register 75 has a function to temporarily
store the signal charges and a function to transfer the
signal charges in the vertical direction. The storage
region 71 has a first segment 72, a second segment 73
and a third segment 74 corresponding to the first seg-
ment 62, second segment 63 and third segment 64,
respectively, of the imaging region 61. Indicated by E1,
E2, E3 and E4 are terminals for supplying driving pulses
to the transfer gate electrodes of the vertical shift regis-
ter 75. However, unlike the case with the imaging region
61, a terminal L4 for the last transfer gate electrode and
another terminal L3 for the immediately preceding
transfer gate electrode, both of which are electrically
independent of terminals E1 - E4, are provided so that
said last transfer gate electrode and immediately pre-
ceding transfer gate electrode may be supplied with
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driving pulses independently of the other transfer gate
electrodes.

The arrowmarks indicate the direction of flow of sig-
nal charges.

The method of driving this solid state image sensor
for reading a picture signal corresponding to an aspect
ratio of 16:9 is now described with reference to Fig. 10.

First, signal charges are read out from photosensi-
tive elements 65 in the imaging region 61 to the vertical
shift registers 66 and, then, vertical transfer pulses are
applied from terminals D1 - D4 so as to transfer said sig-
nal charges to the storage region 71. In the storage
region 71, signal charges are transferred by the vertical
transfer pulses applied to terminals E1 - E4. In this man-
ner, signal charges from all the photosensitive elements
65 are stored in the storage region 71. As shown in Fig.
10, one row equivalent of the signal charges stored in
the storage region 71 are transferred to the horizontal
shift register 76, from which they are transferred by a
horizontal transfer pulse 92 to the buffer amplifier 77
which, accordingly, outputs a picture signal correspond-
ing to an aspect ratio of 16:9. Then, in the next horizon-
tal blanking interval 91, signal charges from the
photosensitive elements in the optical black region (not
shown) are read out to the horizontal shift register 76.
These signal charges are then transferred by an OB
transfer pulse 93 to the buffer amplifier 77 so that a sig-
nal corresponding to optical black is outputted from the
buffer amplifier 77. Then, the next one row equivalent of
signal charges are read out to the horizontal shift regis-
ter 76 and the corresponding picture signal is obtained
from the buffer amplifier 77 in the same manner.

For reading the picture signal corresponding to the
aspect ratio of 16:9, driving signals independent of
those applied to E1 - E4 may be supplied to the termi-
nals L3 and L4 shown in Fig. 9 or as an alternative, the
terminals L3 and L4 may be connected to E3 and E4,
respectively.

The driving method for reading the picture signal
corresponding to an aspect ratio of 4:3 is now described
with reference to Fig. 11.

To read the picture signal corresponding to an
aspect ratio of 4:3, signal charges from all the photosen-
sitive elements are first stored in the storage region just
as described hereinbefore. These signal charges are
then read out by the driving pulses shown in Fig. 11.
However, unlike the case with the aspect ratio of 16:9,
the signal charges in the second segment 73 and third
segment 74 which are not required for the television
system with an aspect ratio of 4:3, must be swept out
during the horizontal blanking interval.

First, during a horizontal blanking interval 91, one
row equivalent of signal charges in the storage region
71 are read out to the horizontal shift register 76 and
transferred by a driving pulse ¢H. Thus, before the hori-
zontal blanking interval 91 ends, signal charges from
the second segment 73 of the storage region 71 are
swept by a first sweeping pulse 96. As the horizontal
blanking interval 91 ends, a horizontal transfer pulse 92
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is applied for a horizontal transfer of signal charges from
the first segment 72 of the storage region 71 so that the
buffer amplifier 77 outputs a picture signal correspond-
ing to an aspect ratio of 4:3. Then, the next horizontal
blanking interval 91 begins, a second sweeping pulse
97 sweeps signal charges from the third segment 74 of
the storage region 71. Then, the level of the optical
black region (not shown) is locked with an OB locking
pulse 95 of $OB and this OB signal is transferred by an
OB fransfer pulse 93 and outputted from the buffer
amplifier 77.

By repeating the above series of steps to read sig-
nal charges from the first segment 72 of storage region
71 and output them, a picture signal corresponding to
an aspect ratio of 4:3 can be obtained.

Within a time slot 94 of the horizontal blanking inter-
val 91, ¢VE1 and ¢VE3 are applied to the vertical shift
registers 75 of the storage region 71 to transfer the sig-
nal charges from the imaging region 61 and during the
period between the OB transfer pulse 93 and the first
sweeping pulse 96, signal charges are transferred from
the storage region 71 to the horizontal shift register 76
by high-speed driving pulses having narrower pulse
width ¢L3 and ¢L4.

It should be understood that although the driving
pulses ¢L3 and ¢L4 must be applied while the horizontal
shift register 76 is at rest, ¢VE1 and ¢VE3 may be
applied at any time within the time slot 94.

Thus, by insuring the electrical independence of the
last transfer gate electrode or the transfer gate elec-
trodes including the last transfer electrode from the
remainder of transfer gate electrodes and applying
high-speed driving pulses in the above manner, signal
charges unnecessary for a picture signal corresponding
to an aspect ratio of 4:3 can be swept out at a high
speed to the horizontal shift register 76, with the result
that the picture signal with an aspect ratio of 4:3 can be
easily read out from a solid state image sensor compat-
ible with a television system with an aspect ratio of 16:9.

In addition to the specific Embodiments described
hereinabove, one skilled in the art may contrive a variety
of modifications of the invention without departing from
the spirit and scope of the invention. For example,
although the solid state image sensors described in the
foregoing description are compatible with the two
aspect ratios of 16:9 and 4:3, solid state image sensors
compatible with three or more different aspect ratios are
also subsumed in the claimed category of solid state
image sensor compatible with a plurality of aspect
ratios. Furthermore, the buffer amplifier need not neces-
sarily be disposed within the solid state image sensor
but may be disposed externally of the image sensor.

Claims
1. A solid state image sensor comprising

a matrix of photosensitive elements (65)
adapted to accumulate signal charges corre-
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sponding to at least two different aspect ratios,

a plurality of vertical shift registers (66) dis-
posed adjacent to columns of said photosensi-
tive elements (65) for a vertical transfer of said
signal charges,

a storage region (71) comprising a group of
transfer gate electrodes adapted to store signal
charges from said vertical shift registers for a
while and transfer them in a vertical direction
wherein either the last transfer gate electrode
or a plurality of transfer gate electrodes includ-
ing said last transfer gate electrode are electri-
cally independent of the remainder of the
transfer gate electrodes and

a horizontal shift register (76) adapted for a
horizontal transfer of signal charges from said
storage region.

The solid state image sensor of claim 1 wherein
said aspect ratios are 16:9 and 4:3.

A method of driving a solid state image sensor
which comprises

a step of reading signal charges from a matrix
of photosensitive elements (29) adapted to
accumulate signal charges corresponding to at
least two different aspect ratios to vertical shift
registers (30),

a step of transferring said signal charges to a
horizontal shift register (45),

a step of applying a first high-speed transfer
pulse (55) and a second high-speed transfer
pulse (54) to the horizontal shift register (45)
during the former half and the latter half of a
horizontal blanking interval (51) respectively to
sweep signal charges unnecessary for any
aspect ratio smaller than the maximum picture
size and

a step of transferring signal charges necessary
for an aspect ratio smaller than said maximum
picture size to a buffer amplifier (46).

The method of driving a solid state image sensor as
claimed in claim 3 wherein said aspect ratios are
16:9 and 4:3.

A method for driving a solid state image sensor
which comprises

a step of reading signal charges from a matrix
of photosensitive elements (65) adapted to
accumulate signal charges corresponding to at
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12

least two different aspect ratios to vertical shift
registers (66),

a step of transferring said signal charges to a
storage region (71) comprising a group of
transfer gate electrodes (75) wherein either the
last transfer gate electrode or a plurality of
transfer gate electrodes including said last
transfer gate electrode are electrically inde-
pendent of the remainder of transfer gate elec-
trodes,

a step of applying a high-speed driving pulse to
either said last transfer gate electrode or said
plurality of transfer gate electrodes including
said last transfer electrode, the width of said
high-speed driving pulse being narrower than
the width of driving pulses to be applied to said
remainder of transfer gate electrodes, to
thereby transfer the signal charges from said
storage region (71) to a horizontal shift register
(76) and

a step of transferring the signal charges from
said horizontal shift register (76) to a buffer
amplifier (77).

6. The method of driving a solid state image sensor as
claimed in claim 5 wherein said aspect ratios are
16:9 and 4:3.
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